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Attachment #1

Meeting Summary and Summary of Commitments and Agreements
Unit Manager's Meeting: 1100-EM-1 Operable Unit

June 25, 1992

1. SIGNING OF THE MAY 1100-EM-1 MEETING MINUTES - The May minutes were signed
with no changes.

2. ACTION ITEM UPDATE (See Attachment #4):

11EMI.91 Closed Provided at this meeting (6/25/92).
John Stewart

1IEMI1.101 Closed Provided at this meeting (6/25/92).
John Stewart

11EM1.102 Closed Provided at this meeting (6/25/92).
John Stewart

3. NEW ACTION ITEMS (INITIATED June 25, 1992):

No new action items were presented at this meeting.

4. OVERALL PROJECT STATUS: See Attachment #5.

5. INFORMATION ITEMS:

* 3 Change Requests were signed at this meeting (see Attachments #6, #7
and #8).

* Bob Stewart and John Stewart informed EPA and Ecology that a policy
letter was being drafted and would be sent to them as soon as possible.
The intent of the letter is to initiate discussions concerning
preliminary remediation goals.

* John Stewart updated the status of Combined RI/FS Report Activities.
Risk Assessment reports may be ready for review and comment at the July
UMM.

o Alden Foote presented the groundwater modeling - See Attachment #9.
Meeting will be scheduled to further discuss input parameters.

o Alden Foote presented the effect of utilizing the 95% upper
confidence level (rather than maximum contaminant level) on the human
health risk assessments, see Attachment #10.

o Jim McBaine presented progress report on the vadose zone modeling.
The purpose of this effort is to determine recharge to the aquifer.
Preliminary data using a 30 year model suggest the aquifer is not
being recharged. See Attachment #11.
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" Summary of EM-24 Meeting - DOE is looking into using probabilistic risk
assessments. RL may present data to the regulators for comparison
purposes.

. Siemens Nuclear Power Corporation Status - Finalizing soils sampling
under lagoon #1. Nothing unexpected was found, i.e., no buried drums
were found. Hydraulic conductivities were found to be an order of
magnitude higher than others had reported, but were in-line with
estimates by the USGS.

6. INFORMAL AGREEMENTS:

. Ward Staubitz and Matt Johanson will schedule a meeting between all
interested parties to discuss groundwater model input parameters.

0 Ward Staubitz and Jim McBaine will coordinate a meeting to discuss
vadese zone modeling on the same day as the groundwater model meeting.
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AGENDA FOR 1100-EM-1 UNIT MANAGERS MEETING

June 25, 1992
8:00 to 9:30 am

450 Hills St./Rm. 47

8:00 -

8:05 -

8:15 -

8:50 -

9:00 -

9:10 -

8:05

8:15

8:50

9:00

9:10

9:30

Introduction

Overall Project Status

Status of Combined RI/FS Report Activities

" Human Health Risk Assessments

* Vadose Zone Modeling

* Groundwater Modeling

Summary of EM-24 Meeting

Siemens Nuclear Power Corporation Status

Action Item Status
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Actions Items Status List

1100-EM-1 Operable Unit
June 25, 1992

Item No. Action/Source of Action Status

11EM1.91

11EM1. 98A

11EM1. 101

11EM1. 102

A level three change request is to be:
submitted for the revised schedule to'
show additional activities. Action:
John Stewart (11/20/91).

Provide EPA and Ecology with both
comments and revised pages of the
Supplemental Work Plan containing
incorporated comments. Action: John
Stewart (3/25/92).

USACE will prepare a level 3 change
request for removal of the PNL method'
7.40-39 from the beta emitter task.
Action: John Stewart (4/22/92).

USACE to provide a Level 3 Change
Request to reduce quantity of
validated groundwater data. This will
include cost savings analysis.
Action: John Stewart (5/28/92).

Open.
Provided
6/25/92.

Closed.
Provided
5/28/92.

Open.
Provided
6/25/92.

Open.
Provided
6/25/92.



0 {JPL-;UT Tfl

SP ot
Pr M ot

eam~sA I

t &QSI±

ACTIVITY

GWOI
GW02
GWO3
GWO4

GWO6
GWO6A

GWO8
GWO9
GWIO
GW ii
GW12
GW13
VZO4
v702
VZ03
VZO4
VZO5
VZOS
VZ07
VZOB
VZ09Vzo9
VZaO

VZ42
ZPPTO1±
ZRPTO3
ZRPTO5
ZRPTOG
ZRPTO7
zIP TO S
ZRPTO9
ZRPTAO
ZAPT ii
ZRPTi±2
ZRPT2 ±
ZRPT1±
ZRPT4 3
ZRPT14
ZRPTi75ZRPT16
ZRPT17
ZRPTiB

Logend,
f-In protas

MM-lpanred
in-cr it ic a

1100-EM-1 Operable Unit RI/FS

MC

Sit

Sa

CC
GE

L FI

Dev

Fat

APR
91

NITORING W

Inst

imple

0±
JUL
91

ELL INSTAL
oordinate
51l FF-5 W
-Install MV

A GR
s a A

Validation

nple Analy
Sample Val

Summar
MPILE & GL
OPHYSICAL
M Safety ]

SFie
1 Pr

A BURIE
RiEiEm"IT

NAL

GW

e

DO elop
De elop

RI/FS

- AU
09

01
OCT
E-

-ATION M*CO
Drilling H*
alls No. 7
--19 thru M
iUNDWATER 5
ugust Samp

I Nov

g/Nov
September

3is - Sep j r c
idation -
and PARCC

ALIFY ANF
INVESTIGAT
Documentat:
d Work 4CC
eliminary
IM Review
6 TRENCH I

Pr
S

REPORT +(CO

Conceptu

and Trarsport

Conte
Reme c
Dev,

Bar Chart

September
Evaluatio

GW 
ION +COMPLI
on *4cOMPLE
MPLETE*
Report **COr
Draft Rep
'VESTIGATI
iparation f
afety Docu

APLETE4

Surveying
Anallys .F59

minants of
ial Action
Screen, &

0±A
JAN

1PLETEff
OMPLETEO

& B *COMPL
W-22 "COMP
AMPLING )4C
ling fCOMP
3mber Samp

Sampling

n

ETEfI
TEx

1PLETEMf
)rt tCOMPLI
DNS )COMPL4
or Field V
nentation
-m Field W
riialb St

and Mappi

Progress

01
APR
92

ETEK
.-ETE"
OMPLETEf
-ETEff
Ling COMP

HCOMPLETE4

-nUmaumn

TE
TE*
ork 4*COMP
*COMPLETE)
>rk 3COMPL
mple Anal

JUL
92
4' Timunow

ETE
Sample

Distr ict,
Corps of
Enaineers

Ani

ETEH

ETE4
sis MCOMPL
* Sample V

Repor

r , , ----. , Dev V

kg
m e .I'M.' , .,,n

Con E.
Obi j

valuate

n Inn -

AJ ts

Propose
CENPW Re\
CENPO Re\

DOE-

d Plan s'
iew and C
iew and C

Doct
HL/HQ Rev

SUBI

1.1 1- ' s a

RisWt

U.

t Resolutn
it Resolutr
sent Clear
ind Cmt ReE
ITTAL TO R

OCT

lysis Adg/

ETEM
lidation

t

adose Zone

Asses merit

Write F

3ince ME
olutn M
EGULATORS
Sionsturiss

Prep:

APrV:

0±
JAt
93

Cd

LnE

Key: Early Dates against Baseline



ATTACBMENT #6
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Change Number APPROVED DOCUMENT CHANGE Date
CONTROL FORM

pay- EN1-92-O1 June 23, 1992
I*- EDo not use blue ink. Type or print in black.

Document Number & Title Date Document Last Issued
DOE/RL-90-37;
Remedial Investigation Phase 2 September 1991
Supplemental Work Plan for the Hanford
Site 1100-EM-1 Operable Unit

originator Phone

hn T. Stewart 509-376-9101

Description of Change: Revise Baseline Scedule to reflect November resampling of
August samples; and to substitute a Surveying and Mapping activity for the Resolve
Landuse Dispute activity.

The 1100 area and portions of the 300 area from Columbia River mile 340 to river mile
346.5 and west approximately 2.5 miles will be-mapped. Mapping will be used as the
base map for the 1100-EM-1 Operable Unit RI/FS activities.

Justification and Impact of Change: Elevated gross Beta samples collected in August
were preserved by accident with sulfuric acid which could interfere with the planned
analysis. It became necessary to replace these samples, and additional ones were
collected in November.

Existing mapping is disjointed within the 1100-EM-1 Operable Unit and between the 1100
and 300 areas, and does not adequately cover the area between Stevens Drive and the
Columbia River.

DESCRIBED CHANGES TO THE BASELINE SCHEDULE DO NOT IMPACT MILESTONE M-15-01B/C

trflrl

DOE Unit Manager
(0 In --q )

Date /

Le Regultory Unit Manager Date

Per Action Plan for Implementation of the Hanford Consent Order and Compliance Agreement
section 9.3

aj
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Change Number APPROVED DOCUMENT CHANGE Date

CONTROL FORM

jjoo-EM1-92-02 June 23, 1992

P I Do not use blue ink. Type or print in black.

Document Number & Title Date Document Last Issued

DOE/RL-90-37;
Remedial Investigation Phase 2 September 1991
Supplemental Work Plan for the Hanford
Site 1100-EM-1 Operable Unit

Originator Phone

J hn T. Stewart 509-376-9101

Description of Change: Deletion of the chemical separation of Technitium 99 (Tc-99)
using Battelle Pacific Northwest Laboratory (PNL) Method 7.40-39 from the Supplemental
Work Plan, Section 4.5.3.8, Activity 3h - Identification and Quantification of Beta
emitter.

Justification and Impact of Change: See attached page for Justification.

DESCRIBED CHANGE DOES NOT IMPACT MILESTONE M-15-OIB/C

LU'j1
DOE Unit Manager

L d Regulato' Unit Manager

Date I

Date

Per Action Plan for Implementation of the Hanford Consent Order and Compliance Agreement
Section 9.3
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Change Number EM1-92-02 June 23, 1992

Page 2

JUSTIFICATION OF CHANGE:

1. The quantification of Tc-99 by method 7.40-39 would provide additional
confidence in the quantification determined by ICP/MS methods. This is
considered unnecessary because of PNL's high degree of confidence in the
ICP/MS results. Additionally, an increase in the level of confidence in
the Tc-99 quantification is not warranted unless there is a
corresponding increase in the level of confidence in the gross Beta
quantification.

2. The detection limits for the chemical separation method would not be an
improvement over the detection limits provided by the ICP/MS method.

3. Confirmation of the Tc-99 activity counts will be provided by a Tc-99
sparing method performed by the K25 laboratory.

4. Other analyses performed by PNL, such as the gamma energy analysis,
liquid scintillation, tritium and strontium 90 analysis indicate that
there are no other radionuclides that may be contributing to the
elevated beta activity. Therefore there is no reason to suspect the
results of the ICP/MS analysis.

5. Good correlation exists for all the data available, and does not suggest
a concern about the ICP/MS.

6. e C To is ,90 1, ich ' bs nt 1
g ater an con .trat ns 0 re E a s er rr d 'T s3'0E t Tc-

sate 

t
7en io c.d a t is o y t s c a T ant. j



ATTACBMNT #8
Page 1 of 4

Change Number APPROVED DOCUMENT CHANGE Date
CONTROL FORM

flot- EMI-92-03 June 23, 1992
Do not use blue ink. Type or print in black.

Document Number & Title Date Document Last Issued
DOE/RL-90-37;
Remedial Investigation Phase 2 September 1991
Supplemental Work Plan for the Hanford
Site 1100-EM-1 Operable Unit

Originator Phone

John T. Stewart 509-376-9101

Description of Change: Reduce validation of groundwater data. Presently seven rounds
of the total ten rounds of groundwater data (January 1990 to March 1992) have been
validated. It is proposed that the three rounds of unvalidated groundwater data can
be compared with the validated results to assure the quality of that data. Validation
of the three unvalidated rounds of groundwater data will not be performed. Validation
of soil data will continue.

Validation of data is described in Appendix A (Quality Assurance Project Plan), Section
3 and Section 8.

Justification and Impact of Change: Attachment 1 is a summary table of the analytical
results for validated and unvalidated data. There is a sufficient number of validated
rounds of groundwater data for comparison purposes to justify not validating all data.

Attachment 2 is an estimate of validation costs. There is the potential to save
approximately $60,000 by reducing the amount of data requiring validation. Time
savings are proportional, depending on the number of people assigned to task activity.

DESCRIBED CHANGE DOES NOT IMPACT MILESTONE M-15-01B/C

DOE Unit Manager DateI

ad Regulatory nit Manager Date

Per Action Plan for Implementation of the Hanford Consent Order and Compliance Agreement
Section 9.3

<:7L'-YMJ
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Change Number EMI-92-03
Page 2

June_23, 1992

ATTACHMENT 1
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Change Number EM1-92-03 June 23, 1992
Page 3

ATTACHMENT 2

Summary of Costs for Validation of All Samples Not Validated to Date
(Groundwater and Soil Validation)

Metals Analysis:

7 sample delivery groups (SDG) X 10 hrs/SDG X $68.05/chemist hr
7 SDG X 1 hr/SDG X $97.84/managing chemist hr =
7 SDG X 0.5 hr/SDG X $107.13/project manager hr =
119 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL METALS (±)

14 SDG X 10 hrs/SDG X $68.05/chemist hr =
14 SDG X 1 hr/SDG X $97.84/managing chemist hr =
14 SDG X 0.5 hr/SDG X $107.13/project manager hr =
80 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL VOCs (±)

= $4,763.50
684.88
374.96

8,097.95

$13,900

$9,527.00
1,369.76

749.91
5,444.00

$17,100

SVOC:

11
11

- 11

39

SDG X 10 hrs/SDG X $68.05/chemist hr =
SDG X 1 hr/SDG X $97.84/managing chemist hr =
SDG X 0.5 hr/SDG X $107.13/project manager hr =
samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL SVOCs (1)

Pesticides:
11 SDG X 10 hrs/SDG X $68.05/chemist hr =

11 SDG X 1 hr/SDG X $97.84/managing chemist hr
11 SDG X 0.5 hr/SDG X $107.13/project manager hr =
47 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL PESTICIDES (±)

Wet Chemistry:

14 SDG X 3 hrs/SDG X $68.05/chemist hr =
14 SDG X 1 hr/SDG X $97.84/managing chemist hr =
14 SDG X 0.5 hr/SDG X $107.13/project manager hr =

74 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL WET CHEMISTRY (±)

COSTS FOR VALIDATING ALL REMAINING UNVALIDATED GROUNDWATER SDG:

REPORT:

300 hrs X $68.05/chemist hr =
40 hrs X $97.84/ managing chemist hr =

TOTAL REPORT (±)

$7,485.50
1,076.24

589.22

3,198.35

$12,300

$2,858.10
1,369.76

749.91

6,396.70

$11,400

$66,500

$20,415.00
4,097.84

$24,500

TOTAL FOR VALIDATION AND REPORT:

$7,485.50
1,076.24

589.22

2,653.95

$11,800

VOC:

$91,000
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ATTACHMENT 2 (continued)

Summary of Costs for Reduced Validation of Groundwater Samples Not Validated to Date
(Soil Validation Only)

Metals Analysis:
3 sample delivery groups (SDG) X 10 hrs/SDG X $68.05/chemist hr =
3 SDG X 1 hr/SDG X $97.84/managing chemist hr =
3 SDG X 0.5 hr/SDG X $107.13/project manager hr =
14 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL METALS (+)

$2,041.50
293.52
160.70
952.70

$3,400

ASSUME SAME TOTAL COST FOR VOC, SVOC, AND PESTICIDES

Wet Chemistry:
3 SDG X 3 hrs/SDG X $68.05/chemist hr =
3 SDG X 1 hr/SDG X $97.84/managing chemist hr =
3 SEG X 0.5 hr/SDG X $107.13/project manager hr =
14 samples X 1 hr/sample X $68.05/ chemist hr =

TOTAL WET CHEMISTRY (±)

COSTS FOR REDUCED VALIDATING ALL REMAINING UNVALIDATED GROUNDWATER SDG:
4 x $3,400 + 2,000 =

$ 612.45
293.52
160.70
952.70

$2,000

$15,600

REPORT:

150 hrs X $68.05/chemist hr =

40 hrs X $97.84/ managing chemist hr =
$10,207.00
4,097.84

TOTAL REPORT (±) $14,300

TOTAL FOR REDUCED VALIDATION AND REPORT: $30,000



Attachment t9

Status of 1100-EM-1 Groundwater Modeling

23 June 1992

Groundwater flow and contaminant transport at the 1100-EM-1
Operable Unit are being numerically simulated using PORFLOW, a
porous media software package from Analytical and Computational
Research, Inc., Los Angeles, CA. The software was installed on a
DELL 486 PC at the Walla Walla District office of the Corps with
successful installation being verified on 14 April 1992.

A model for the site has been constructed with the flow
portion of the model being completed and calibrated. The model
consists of a three-dimensional grid with high, average, and low
river-stage boundary conditions, upper surface recharge, lower
surface seepage, and lateral boundary inflow and outflow. Site
stratigraphy was represented by designating separate zones for
the Hanford formation, the uppermost sand/gravel layer in the
Ringold formation, the uppermost silt layer in the Ringold
formation, and the lower Ringold formation down to the mud/silt
unit above the Basalt bedrock.

The contaminant transport portion of the model is currently
being calibrated. The model is capable of simulating contaminant
transport by the groundwater, through time, in three dimensions,
and includes all significant processes affecting contaminant
movement.
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Attachment #10

GROSS ALPHACONTAMINANT:

LOCATION: ALL PERTINANT MONITORING WELLS 10-15

pCi/L
3.8
3.7
4.8
50

12.2
15

*UCL=95% UCL =AVE+1.96*(STD/sqrt(n))
NA=not applicable

AVE
STD
*UCL
n
MAX
MCL

CONTAMINANT: GROSS BETA

LOCATION: ALL PERTINANT MONITORING WELLS 10-15,20

p i/L
60
21
66
53

95.4
50

NOTE: While these results show gross beta
values to be above MCL's,
speciation of the radionuclide by
PNL show the activity to be from
technetium-99. (SEE BELOW)

*UCL=95% UCL =AVE+1.96*(STD/sqrt(n))
NA=not applicable

Tc-99

LOCATION: MW-10, MW-11, MW-12, MW-13, MW-14, MW-15

pCi/L
AVE 116.46
STD 22.48
*UCL 128.68
n 13 For technetium-99 the current
MAX 149 annual average concentration
MIN 84 yielding a 4 millirem per year for
MCL 900 a two liter daily intake is 900 pCi/I.

*UCL=95% UCL =AVE+1.96*(STD/sqrt(n)) =116.46 + 12.22027

AVE
STD
*UCL
n
MAX
MCL

CONTAMINANT:
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TABLE 3

EXPOSURE FACTORS

Exposure Factor Average Reasonable Maximum Exposure

Ingestion intake rate 1.4 L/day 2 L/day

Inhalation intake rate 15 m3/day 15 m3/day

Exposure frequency 275 days/year 350 days/year

Exposure duration 9 years 30 years

Body weight 70 kilograms 70 kilograms

Averaging time, 70 years x 365 days/year 70 years x 365 days/year
carcinogens

Averaging time, 9 years x 365 days/year 30 years x 365 days/year
noncarcinogens

Volatilization constant' 0.5 L/m 3 0.5 L/m 3

From EPA (1991a,b; Sweeney 1991)

a For volatile compounds (Andelman 1990)
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PRELIMINARY RISK ASSESSMENT CALCULATIONS

FOR PCBs AND CHROMIUM IN HRL
RESIDENTIAL SCENARIO

PCB

AVE 95% UCL ICR-AVE ICR-95%UCL

MAX
PHASE I&II

100000 ppb
24490 ppb

100000 ppb
35922 ppb

1E-04 1E-03
3E-05 4E-04

CHROMIUM

ICR-AVE ICR-95%UCL

MAXIMUM CONC.
( BOREHOLE HRL-4

ALL HRL BOREHOLES

1250 mg/kg
256 mg/kg

35 mg/kg

1250 mg/kg
691 mg/kg

68 mglkg

AVE 95% UCL

5E-04
1 E-04
1E-05

2E-03
1 E-03
1E-04
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PRELIMINARY RISK ASSESSMENT CALCULATIONS FOR NITRATES AND TCE
FOR GROUNDWATER RESULTS ROUNDS 1-9

N03-N

AVE

MW 12
MCL WELLS

51 mg/l
43 mg/1

95% UCL

53 mg/I
45 mg/l

HQ-AVE

< 1 (0.5)
< 1 (0.4)

HQ-95% UCL

< 1 (0.9)
< 1 (0.8)

TCE

AVE

MW 12
MCL WELLS

78 ppb
71 ppb

95% UCL

86 ppb
75 ppb

ICR-AVE

6E-06
6E-06

ICR-95%UCL

3E-05
3E-05
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Attachment #11

Table ___-I N8AT-k Ihput Lietig.

Parameter Descriitioh Avetraae Case Worst case

Code Run dptionut
Plant Option
Lower Boundary Condition
Profile orientation
Heat Flow Option
Upper Boundary condition
Lower Boundary condition
Simulation Years
Water Application
Convective geat Flow
Evaporation option (No Pla1tg)
Evapotranspiration Distribution
Surface Boundary Condition
Meteorological condition
Cloud Cover Condition
Soil Hydraulic Computation
Vapor Flow
Upper surface Head Limit
Maximum Soil Head
Minimum Soil Head
Tortuosity
Average Soil Temperature
Vapor Diffusion in Air
Number of Soil Types
Number of Analysis Nodes

soil Property Desotiption Optionsa
Saturated Soil Water Content
saturated Hydraulic Conduetivity
Residual Water Content
conductivity Model

Initial donditionsx
Initial Suction Heads

Plant Informationt
Leaf Area Index
Root Growth,
PET Partitioning
Day of Yeat; Seed Germination
Day of Year Transpiration mnds

On off
------- Constant Head -------
------- Vertical ----------

Off Off
---- Calculated Heat Flux --

--- Constaht Heat Flux ----
30 1

-- Values Provided as Input -
Off Off
-- - On
Generated by Model

Flux Flux
Values Provided an Input -

---- Generated by Model ----
-------- Brooks-Corey -------

On On
- Constant Upper Head Value -

1.0E5 1.0E5
1.0E-4 1.OE-4
0.66 0.66
288 0K 288 0K

0.24cm2/s 0.24cm2/s
1

48

0.29cMI/cm
1.0764cm/h

0.00
Mualent

1
48

0. 29cm/cm
1.0764cm/h

0.00
Mualem

---- See Table ___-

Off Off
-- exponential relationship -
- based on dheatgras data --

275 275
180 180

4
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Table a U tNSAT-U input Listing cbflt.:

Parameter DfsUtibhi A1erace.lf Vfeut daNe

Plant Informatiol dbft.:
Coefficients for Root GrdV'th Etdhtid

a.
b.
C.

Growth Day Roots Reach Rath 96dd
Wilting Head Value
Head Where Transpiratid Startt

Decreasing
Transpiration Limittin Head
Percent of Bare drctUd gutfacA

Boundary conditionst
Surface Albedo
Altitude of Study Sit6
Height of Wind Speed Measurements
Average Annual Atmospheric Pressure
Meteorological Data

12163 1.163
0.129 0129
0i020. 0.020

----- See Table
30,000em 30tO00cm

3000cm 3000cm
0.10cm 0.10cm
0.70 0.70

0.23
103m
3. am
929mb

------ see Table

0.23
103m
3.0hm
929mb

5
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Table - H SN9AT-H Average CiiimdtdOq1idal Input badia dbht.

Max min
Day Air TomiXO*

bdU 861&k Wind cloud
Pbint at *kAdiAti4 80sd Covr. trnit& Precic.

49.9
67.5
42.0
38.8
57.7

35.2
8.8

21.9
23.1
29.1

9.1
30.7
16.2
3017
20.5

125.
37.

162.
137.

37.

4.4 7.5 0.00
48 9.2 0.05
3.9 6.8 0.00
0.0 7.3 0.00

10.3 9.2 0.26
Total Inches, 6.70
Total Centihetmts 17.018

1. Not used in th§ modei computations.

. ,.

15

361
362
363
364
365
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Table - t 0USAt-H Worst Case climatoloiak bflia cont.

Ma* Rill litY So1ir vifid 6f8-'
OdIV Aft Mn.6f PbIIdifit -F Akdd'iAtoi sbd 6t@qW.Si fit-dip.

361 36.9
362 52.4
363 46.3
364 45.0
365 48.1

29.6
42.6
27.9
36.7
22.6

32.9
24.8
34.4
25.2
35-n

37.
113.
114.
115.

37.

ii.0 e90 0.282
7.0 5.0 0.000

10 6 5.0 0.000
5.1 5.0 0.000
54 5.0 0.275

ttial Inches 10.815
Total Centimeters 27.470

1. Not used in the mdli d6mpUtAtionh.

24
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UNSAt-H 30 -YEA MU OUTPUT

Atieal
YeAr itnsIatI.,

1 4.65162+00
2 4.8164E+00
3 4.8601E+001
4 4.8777E+00

Actul
ZvapkiAtlls
1.0473E40U
1.141 %+01
1.1520E+ui
1.158ir4Oi

4.8938E+00 1.1626E+01
4.8981E+00 1.1639E+01
4.9017E+00 1.1648E+01
4.9046E+00 1.1660E+01
4.9067E+00 1.1684E+01
4.9082E+00 1.1873E+01
4.9096EI00 1.1877E+01
4.9107E+00 1.l8801+01
4.9123E-FOO 1.1885E+01
4.9119E+00 1.1688E+01
4.9134E+00 1.1687E+01
4.9143E+00 1.1687E+01
4.9147E+00 1.1694E+01
4.9162E+00 1.1692E+01
4.9155E+00 1.1693E+01
4.9159E+00 1.1698E+01
4.9158E+00 1.1698E+01
4.9159E+00 1.1699E+01
4.9171E+00 1.1700E+01
4.9173E+00 1.1699E+01
4.9177E+00 1.1697E+01
4.9174E+00 1.1701E+01
4,9176E+00 .1.1700E+01
4.9175E+00 1.1702E+01
4.9174E+00 1.1702E+i01

iwe Ac1u&

-1.5fSgt- $1 .101S+i
-2.0040E--3 1.70i+01
-1.49ft-03 1.70It1
- .7f 9ft-0 .7118t4-01

1.7ir+01
-e.96E-03 1."i188+01
-i.ieqe-M 1.70i8r+01
-1.6921t-OS 1.7018rm+01
-1.046E-0S i.7dl8E-01
-1.7962-03 l.708l+01
-i.9241t-03 i.diW+01
-1.8923#-03 1.71O +01
-1.8079ES-3 i.7018E01

i.8799E-08 i.7018E+01
-2.03WE -03 i.Mi.+01
-1.8580E-03 1.70182401
-1.7074E-M3 1.76M+E01
-2.0208E-On 1.70181 +01
-1.633SE-03 1.7iart+a1
-1.8731t-0$ i.o I gt+ 01
-2.0380E-08 I.7+0i8r+01
-1.7521E-03 1.70igrz+01
-1.8457 08 i.70i8E4+01
-1.8234C-08 1.7018E+.4
-1.8784E-01 I.7IME+01
- 1,8603F -61 i.7"1+01
-1,6976E-03 1.7018E+o1
-1.8543E-M3 i.7018E+01
-1.77459-0M I.7MOE+01
-1.4298E-03 l.7l1rE+0i

malatte

8.0702E+01
6.7775E+01
8.8320E+01
88825e+01

8.0974E+01l
7.0160E+01
7.0574E+01
7.0976+01
7,1367E+01l
7.1750E+01
7.2128E+01
7,2503E+01
7.2868E+01
71323DE+01
7.3590E+01
7,3949E+01
7.4305E+01
7.4880E+01
7.5011E+01
7.8381E+01
7,5706E+01
7.6057E+01
7.8404E+ 01
7.6749E+01
7.7097E+01
7.7440E+01
7.7783E+01
7.8124E+01
7.8465E+01

m.
hasst

Amn
7.4913E-02
8.1401E-02
6.0249E-02
5.5984E-02

5.8733E-02
5.8022E-02
5.52836-02
5.39259-02
6.7762E-02
5.588SE-02
8.529ME-02
5.3947E-02
5.7724E-02
5.9547E-02
6.0310E-02
5.9486E-02
5.8130E-02
5.8046-02
6.0127E-02
5.8145E-02
5.8617E-02
5.6732E-02
5.8084E-02

.f98S-02
5.72386-02
5.8197E-02
6.0853E-02
5.9540E-02
5.9212E-02

1, 
!
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TkANSPIRATION (cm)

10 15
YEAR

20 25 30

- TRANSPIRATION

5

4.95

4.9

u

z
0

C11

H

SM INS. U

4.85

4.8

4.75

4.7

4.65

4.6
0 5 35

-

-

-

-
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EVAPORATION (cm)
12.5

12 -

8 11.5 -

11 -

>-10.5 -
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9.5 --..- -
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YEAR
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BASE DRAINAGE (cm)

15
YEAR

20 25 30 35

- 3 ASE DRAINAGE3

--1.3

-1.4

-1.5

-1.6

-1.7

-1.8

-1.9

-2

-2.1

-2.2

0

0 5 10

-

I t
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MOISTURE STO14AGE (cm)

10 15
YEAR

20 25 30

-*- MOISTURE STORAGE

85

80

U
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70

65

60

55
0 5 35
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MASS BALANCE ERROR (cm)

10 15
YEAR

20 25 30 35

-4_ MASS BALANCE ERROR

0.08

0.075

0.07

0.065

0.06

0

CI4

coo
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0.05
0 5
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Unit Manager's Meeting: 1100-EM-1 Operable Unit
June 25, 1992
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Roger D. Freeberg . . .
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Bob Stewart . . ... . .
Mike Thompson . . . . . .
Diane Clark . . . . . . .
Mary Harmon . . .....
Lisa Chetnik Treichel

John Stewart . . . . . .
Raimo Liias . . . . . . .

wf Dave Einan . . . . . . .
Ward Staubitz . . . . . .
Audree DeAngeles . . . .

Richard Hibbard . . . . .
Larry Goldstein.....

Lynn Albin . . . . . . .

Don Praast . . . . . . .

Chuck Malody . . . . . .
C Cliff Francis . . . . . .

Susan Keith . . . . . . .

Thomas Wintczak (L4-92)

. . . . . . . . . . . Director, DOE-RL, ERD (A5-15)

. . . . . . . . . . . . . . . . DOE-RL, WMD (A5-21)

. . . . . . . . . . . . . Chief, DOE-RL, ERB (AS-19)

. . . . . . . Chief, Rstr. Br., DOE-RL, ERD (A5-19)
. . . . . . TPA Proj. Mgr., DOE-RL, EAP/TPA (A5-15)
. . . . . Operable Unit Manager, DOE-RL, ERD (A5-19)
. . . . . . . . . . . . . . . . . . DOE-RL (A6-95)
. . . . . . . . . . . . . . . . DOE-RL (A5-55)
. . . . . . . . . . . . . . . . . . DOE-HQ (EM-442)
. . . . . . . . . . . . . . . . . . DOE-HQ (EM-442)

. . . . . . . . 1100-EM-1 Prog. Mgr., USACE (A5-20)
. . . . Env. Eng. Branch Chief, USACE, (Walla Walla)

. . . . . . . . EPA (B5-01)

. . . . USGS, Support to EPA

. . . . PRC, Support to EPA

. . WDOE, (Kennewick Office)

. . . . WDOE, (Lacy.Office)

. . . . . . . . . . . . . Washington Dept. of Health

. . . . . . . . . . . . . . . ... . . . GAO (Al-80)

. . . . . . . . . . . . . . . . . . . . . . . .r SNP

. . . . . . . . . . . . . . . . . . ' . . . . . SNP

. . . . . . . . . . . . . . . . G&M, support to SNP

. . . . . . . . . . . . . . . . . . . Prgm. Mgr. WHC

ADMINISTRATIVE RECORD: 1100-EM-1; Care of EDMC, WHC (44-22)

This list has been updated. Please contact Suzanne E. Clarke (SWEC 372-0630)
if further changes to the distribution list are needed.


